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1.0 INTRODUCTION

This test plan describes the ummanned portion of the extravehicular
environments operation qualification test program, for the Gemini Extravehicular
Support Package (ESP) and Extended Umbilical. This test will be performed for
the NASA Manped Spacecraft Center by LTV Astronasutics under Contract NAS 9-341k
as amended. This series of tests is designed to qualify the ESP and extended
umbilical for proper operation in the extravehicular environment. The test
program will include two unmanned tests of the ESP during similated Gemini near
earth day and night orbital conditionms.

This test plan is submitted for the approval of the NASA Manned Space-
craft Center in accordance with test requirements ocutlined by the NASA-MSC. The
pPlan may be modified at any time prior to or during the test through mutual cone
currence of cognizant NASA-MSC personnel and ITV.
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2.0 SUMMARY

The Gemini Extravehicular Support Package (ESP) series of tests
described in this repart is the ummanned portion of the extravehicular en-
vironments operation qualification test program which leads to the quali-
fication of the unit and its extended umbilical for space flight.

The ESP will be attached to a thermal dummy wearing a Gemini
extravehicular suit assembly. During the two days of unmanned thermal
vacuum qualification testing the suited dummy, extended umbilical, and ESP

will be suspended from a maneuverable remotely controlled overhead mechanism

located in the space environment simulator (SES). During pump down and
stabilization to pretest conditions the temperature of the ESP, suit and
extended umbilical will be controlled with infra-red (IR) lamps and the
earth thermal. Suit measurements will not constitute part of the qualifi-
cation. The extended umbilical will be attached to the ESP and suspended
in the test plane, :

Depletion of the ESP oxygen bottle will be accomplished by venting
the Op outside the chamber through a flowmeter and an adjustable control
valve. The ESP Freon bottle will be vented through the chamber wall to the
hand held maneuvering unit (HHMU) which will be operated manually ocutside the
chamber, for a series of pulses similating typical orbital duty cycles.

During both test days the ESP, suited dummy and extended umbilical
will be operated for five minutes of simulated night orbit (egress 5 min.
before sunup), 50 minutes of simlated orbital day and with 40 minutes of
simulated night orbit. During the similated daylight por-
tion of the test the suited dummy and ESP will be rotated 270° from the max-
imum ESP solar position (back to the sun) in a horizontal plane. The various
oxygen withdrawal rates imposed on the ESP are as follows:

5.1 + .4 1bs/hr, 7.8 + .4 1bs/hr, and 13.5 * 1 lbs/hr.

Simlation of the extravehicular earth orbit enviromments will in-
clude:

1. Vacuum (5 x 1074 mm Hg or less).
2. Solar radiation at 1 solar constant.

3. Heat sink of deep space (liquid nitrogen cooled
chamber walls).

4. Attachment to thermally simulated suited dummy.
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3.0 TEST OBJECTIVES

The obJectives of this series of tests is to qualify the ESP and
the extended umbilical for operation in the extravehicular environments of
earth orbit. The following modes of operation will be performed during
the expected mission profile simulation:

1. Depletion of the Extravehicular Life Support System (ELSS)
oxygen supply at 5.1 * .4 1b/hr flow rate (Test Day 1).

2. Evaluation of the HHMU propellant supply during a simulated
solar day with no HHMU actuation and minimum 02 flow of 5.1 + 4 lb/hr
(Test Day 1).

3. Depletion of the EISS O, supply at flow rates of 7.8 + .k
1b/hr and 13.5 + 1 1b/hr (Test Day 2).

4. Depletion of the HHMU propellant supply at expected HHMU
actuation rates (Test Day 2).

5. Maintenance of contimuity in the extended umbilical (Test Day
1 and 2).

All data pertinent to the above modes shall be recorded and/or
logged and submitted in report form to NASA-MSC.
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k.0 FACILITY AND TEST EQUIPMENT

L1 TEST FACILITY

The Gemini ESP ummanned extravehicular enviromments operation
qualification test will be conducted in the ITV Aerospace Corp. Space
Environment Simlator (SES). The SES is a horizontal cylindrical test
chamber which similates the thermal and pressure enviromments of space.
The test chamber dimensions are 10 feet in diameter by 10 feet in length.
The ESP will be attached to a suited thermal dummy and suspended in the
chamber. Special test equipment (described in paragraph 4.2) has been
designed for installation in the chamber to meet test requirements not
possible by the basic chamber equipment.

The vacuum of space is simulated in the SES through evacuation
by three 32 inch diffusion pumps with an ejector and mechanical fore-
pumping system. The ultimate capability of the SES is approximately 10-7
mm Hg absolute (with minimum outgassing of installed compoEents). The
tests outlined in this report require pressures of 5 x 10" mm Hg atso-
lute maximum which can be adequately maintained during the course of the
tests.

The thermal heat sink of space is provided by absorbing walls
(¢ = 0.98) that are cooled to liquid nitrogen temperature (-320°F). The
absorbing walls or "eryowall” completely enclose the test area except for
the openings to admit simulated solar energy. The total area of the open-
ing is approximately 4.4% of the wall area. The maximum average cold wall
temperature during tests shall not exceed -290°F.

Similated solar enmergy is provided by a bank of collimated,
horizontally directed Mercury-Xenon arc lamps. The spectral and flux
distribution of the lamps is described in references 2 and 3. The simu-
lated solar flux is variable over the range of approximately .60 to 1.0
solar constant* in the test area. A water-cooled, mechanical shutter lo-
cated in front of the lamps provides rapid "on-off" action of the solar
flux.

b.2 SPECIAL TEST EQUIPMENT

The equipment discussed in the following paragraphs is required ’
for mechanically supporting the test and supplying the function listed. e

Pressure Servicing Equipment - The ESP requires servicing of the
high pressure oxygen bottle prior to each day of testing. The 5000 psi
oxygen bottle will be serviced with equipment that is utilized for MMU ser-
vicing. Oxygen conforming to MIL-0-27210A shall be supplied by ITV and

*Due to a slight delay in the reflectors, infra-red lamps will supplement
the arc lamps to insure one solar constant.
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NASA  oxygen sampling bottle will be filled from the MMU servicing cart i
and submitted to NASA-MSC for analysis. NASA-MSC will provide the oxygen '
filter. The fill line interface with ITV will be an AMINCO 1/4" female

fitting. The Freon bottle will be charged to 5000 PSI with Freon 14 by

NASA-MSC prior to delivery of the ESP to ITV. Recharging at LTV is not

required.

Infra-Red lamps - The vacuum pump down over a period of approxi-
mately one hour with liquid nitrogen flowing in the chamber walls would
cause an appreciable reduction in the test equipment temperatures. Thus,

a bank of infra-red lamps (and the earth thermal) surrounding the entire
test setup within the SES is provided to control the test equipment temper-
ature during pump down of the chamber. The infra-red lamps are arranged
to permit the maintenance of normal ambient temperatures within the equip-
ment prior to the initiation of the test.

Experimental Rotation - The ESP (and suited dummy) may be rotated
270° from the installed position by a jack screw and gear motor arrangement.
The whole apparatus is suspended from a rail installed at the top of the
SES chamber. This arrangement permits the ESP to be rotated to permit simu-
lated solar radiation of all four sides of the ESP. Rotation is controlled
exterior to the chamber. The rotation rate is approximately 4 degrees per
second.

Suited Thermal Dummy - NASA will provide an extravehicular Gemini
suit assembly camplete with parachute harness, the low pressure umbili-
cals and one-inch connectors. The suit will be mounted on the thermal dummy
procurred by LTV under this contract.

The suited dummy will be suspended by the parachute harness and :
the claw on the ESP. The suit will be pressurized to 3.7 * .2 PSI by an (
automatic suit pressure and flow control system and the dummy maintaiped

at 85°F nominal. Gas flow will be controlled through the pressure suit at
a flow rate of 11.5 % .3 SCFM.

4.3 INSTRUMENTATION

The instrumentation and data recording system for this test is
based on the measurement and recording of pertinent parameters produced by
the modes of operation outlined in Section 3.0, "Test Objectives". The
data collected will provide the basis for the umnmanned qualification of
the ESP in the extravehicular thermal environment.

4.3.1 Parameters
The data measurements include system temperatures, gas flow pres-

sures and electrical contimity. Table II is a tabular listing of the var-
ious parameters to be monitored.



Measurement,
Number

T-1
T-2
T-3

T-h

* Manually record at 15 minute intervals during test day No. 1.

*

*

% ok k ok k ok K k ok

* ¥

TABLE II

TEST PARAMETERS MONITCRED

Measurement
Name

Real Time
Readout Required

Tape Record
Required

ELSS Oxygen Supply Regulated
Gas Temperature

EISS Oxygen Supply Regulator
Temperature

ELSS Oxygen Supply Bottle
Temperature

ELSS Oxygen Supply Bottle
Temperature

ELSS Oxygen Supply Bottle
Temperature

ELSS Oxygen Supply Bottle
Temperature

HHMU Propellant Supply Regu-
lated Gas Temperature

HHMU Propellant Supply Regu-
lator Temperature

HHMU Propellant Supply Bottle
Temperature

HHMU Propellant Supply Bottle
Temperature

HHEMU Propellant Supply Bottle
Temperature

HHMU Propellant Supply Bottle
Temperature

Transceiver Temperature

Transceiver Temperature

Transceiver Temperature

Battery Temperature

Battery Temperature

Battery Temperature

ESP Back Panel Temperature

ESP Back Panel Temperature

ESP Back Panel Temperature

ESP Back Panel Temperature

ESP Back Panel Temperature

ESP Back Papel Temperature

ESP Back Panel Temperature

ESP Back Panel Temperature

ESP Internal Structure Temperature

ESP Internal Structure Temperature

ESP Internal Structure Temperature

X

X

»

BoXoR xR K KX

»

X

X

MMM OM MMM X KKX XX XX XX »

U

Repeat for test day No. 2 upon request of NASA-MSC representative.



" Measurement

Number

T-30
115_31
T-32

TABLE II (cont'd)

Measurement

Real Time

Report No. 00,724
Page 9

Tape Record

Name: Readout Required Required

ESP Internal Structure Temperature

ESP Internal Structure Temperature

ESP Side Panel Temperature

ESP Front Panel Temperature

ESP Front Panel Temperature

ESP Front Panel Temperature

Extended Umbilical Surface Temper-
ature

Extended Umbilical Surface Temper-
ature

Extended Umbilical Surface Temper-
ature

Extended Umbilical Surface Temper-
ature

Extended Umbilical Internal Temper-
ature

Transceiver Temperature

Transceiver Temperature

Transceiver Temperature

Inlet ELSS Umbilical Gas
Temperature

Outlet ELSS Umbilical Gas
Temperature

ELSS Oxygen Supply Regulated
Pressure

ELSS Oxygen Supply Pressure

HHMU Propellant Supply Regulated
Pressure »

HHMU Propellant Supply Pressure

ELSS Oxygen Supply Gas Flow

ELSS Umbilical Flow Rate

Electrical Resistance Check

MM MM

™

X
x
Manual Record

Manual Record

» MMM MM MM

M oM oMoM »

]
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Temperature

o ESP - The ESP will be instrumented by NASA-MSC with
approximately 38 copper-constantan thermocouples
terminating in 5 feet bundied wire with bare ended
leads. The ends will be connected in the SES by
soldered joints to the appropriate instrument lead
wires.

o Extended Umbilical - The extended umbilical will be
instrumented by NASA-MSC with approximately 5 copper
constantan thermocouples terminating in 5 feet
bundled wires with bare ended leads. The ends will
be connected in the SES by soldered joints to the
appropriate instrument leads.

o Suited Dummy - Thermocouples are to be installed on
the suit by LTV as described by "Unmanned Thermal
Performance Evaluation of a Gemini Extravehicular
Space Suit," Report No. 00.683, July 15, 1965,
Volume I. Thermocouples to be installed are indi-
cated on Table III with discrepancies from Report
No. 00.683 noted.

o ELSS Umbilical - Thermocouples (2) will be installed
in the inlet and outlet gas flow line,

TABLE III

SUIT THERMOCOUPLE LOCATIONS

Measurement Report Code Discrepancy
Number Number
T-41 020-1V Centered
T-42 021=-1IV
T-43 093-EAF
T-LL 094-EAF
T-45 098-ETF
T 105-ELF
T-b7 106-ELF
T-48 109-EHB
T-49 115-ELB
T-50 116-ELB
T-51 086-EV Center EV Sunvisor

T-52 087-EV Center Low Emittance Visor
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o SES Cryowall Temperatures - To be instrumented at 6 random
points to verify averaged temperature of less than -290°F.

o Suit Gas Inlet - One thermocouple will be placed to sense
gas temperature going into the suit. The temperature will
be recorded on a strip chart and displayed on the DVM,

o Dummy - The thermal dummy will be instrumented with 13
thermocouples for thermal control. All 13 will be displayed {
on a Brown recorder and the DVM system.

Pressure

o ESP - ESP supply pressures (P, and Py, Figure 1 ) will bve
measured with pressure transducers which are an integral
part of the ESP (reference MSC Drawing SE-AE-005709). The
15 K ohms resistance transducers require a 5 VDC excitation
and indicate 0-6000 PSI.

o The ESP outlet gas pressures will also be monitored with
Pace CP60A pressure transducers attached by NASA-MSC to
each (oxygen and Freon) discharge line. The oxygen trans-
ducer is calibrated for a range of 0-120 PSI and the Freon
transducer for a 0-140 PSI range. The Pace transducers
require a 28 VDC excitation. Power to all pressure trans-
ducers will be supplied by LIV.

o SES Chamber Pressure - To be monitored and recorded to
insure test pressures of less than 5 x 107° mm Hg absolute.

NOTE: Real time readout will be made of all the above pressures,

o ELSS Umbilical Pressure (Inlet) - will be visually read and re-
corded from a bourdon tube pressure geuge.

o Suit Pressure - will be visually observed from a manometer
and periodically recorded.

Flows

o ELSS oxygen supply regulated flow shall be 0, 5.1 + L4,
7.8 + .4, or 13.5 ¢ 1 lbs/hr at prescribed test times. The
flow shall be regulated and measured outside the SES chamber
by means of an ITV furnished manual flow control valve and
Model HF-5 Hastings-Raydist mass flow meter. The flows shall
be recorded manually at periodic intervals and contirually
recorded on the DVM system.
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Electrical Resistance

o The extended & ELSS umbilical (in series) shall be
checked for resistance before and after each transition
between simulated day and night orbitel conditions
and 25 minutes after similated dry conditions have been
established. Pins to be checked are listed on Table 1IV.

o The equipment required for the test system instrumenta-
tion is detailed in Table V.

4.3.2 Data Acquisition and Recording System

The data generated by the instrumentation system will be recorded
in the following manner:

1., ©Strip Chart Recorders
2. Visual Observation

3. Circular Chart Recorder
L, Digital Recorder

The test parameter recording system is shown on Figures 2 & 3.
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TABLE IV

ELSS Jumper Pin Space Craft End
3k 34
33 33
17 17
1% 14

4 L
1 1

20 and 36 : 20
35 35
37 : 37
18 18
30 30
15 15

5 5
16 16

11, 21, and 24 o4

22, 23, and 25 23
10 10

8 8
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5.0 DATA PROCESSING

5.1 TEMPERATURE DATA

The temperature data generated by thermocouple outputs will be
recorded in millivolt values on the automatic printout of the Electro
Instruments Digital Voltmeter and Recording System and subsequently con-~
verted by computer to temperature values by the LTV Aerospace Flight Test
Section. All values will be identifiable with respect to test time, test
conditions, and significant events., For inclusion in the test report,
graphs of temperature vs times, along with adequate notation of significant
test conditions, will be provided by LIV.

5.2 PRESSURE DATA

The system pressure data (except ELSS umbilical) will be continuously
recorded on strip chart recorders throughout the test. This record will be
marked to indicate test time, test periods or conditions, and any significant
events occurring at the time of record. ELSS umbilical pressure will be
manually recorded.

5.3 INSTRUMENTATION LOG BOOK

As a means to facilitate data reduction, increase reliability of
test data and to provide a record of significant test conditions, an in-
strumentation log book will be maintained throughout the test. This log
book will serve to provide associated details, explanatory notes, and any
other pertinent comments in support of actual test data.
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6.0 SYSTEMS CHECK PROCEDURES

The following pages present check procedures for the several test
systems included in the over-all test setup. The persons responsible for
the checks will initial each event and record all significant data and devi-
ations in the test conductors control test plan. During second and subse-
quent checks, completion of checks only 1s required. Each system checklist
has provisions for both test conductor and NASA-MSC Flight Safety Office-
Quality Assurance (FSO-QA) write-off of procedures.

The check lists included in this section aré as follows:

Table

Vi
VIiI
VIII
IX
X
X1

XII
XIII

Title

SES Chamber Check List

SES Pump Down Check List

INo System Check List

Solar Simlator Check List

Instrumentation Subsystem Check List

Data Acquisition and Recording System
(DAR) Check List

IN, Warm-up System Check List

Suit Flow System Check List
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TABLE VI Page 20
SES CHAMBER CHECK LIST
No. Descript:ion Cﬁecked
1l - Chamber walls cleaned. dj
3 LN, Shroud lesk checked. £,
L Chamber feedthrough visually inspected. ‘5‘7
Mechanical Pump oil level checked. g -7

6 Ejector Pump oil level checked. Jj
7 Diffusion Pump oil levels checked. é j
8 Water chiller system operating. 45 j
9 Pneumatic Valve nitrogen supply checlked. ‘4’ "j

L —————— S s e e ot e e
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SES PUMP DOWN CHECK LIST

No. Description | Checked
2 ' Inside of chamber cleaned. , ‘/?);j
3 Grating and rails removed.. ' é ’/ :
4 Door O-rings and all chamber penetrations visually 47/
inspected.
5 Mass spectrometer leak detector conmected. | /f/// |
6 Vacuum valve control nitrogen pressure set to 40 psig. é’ j
T LN?ﬁahroud thermocouples connected and operating. A é J
8 Chanber area cleared and door closed. ' éj
9 Door vacuum line coannected and valve open. . d ‘7
10 Door water lines connected and valves opened. , /‘4-‘7
11 . KD310 pm' 0il level checked. ' A ¢7
12 KD310 pump cleared for operation. /5 ':]
13 Magnivac gauge turned on. L /51;/
1h Magnivac gauge calibrated for atmospheric pressurc. td 07
15 Mechanicel pump started. ﬁ7
16 Door LK, lines connected. j
17 | Door safety cable installed. ' A//A
18 Door retainer bolts disconnected. ' 5-7
19 Ejector and diffusion pumps turned on. ' AJ
20 GIC-100 pressure gauge turned om. 7 . /jj
ok e ) __-___/
///




"TABLE VII (Cont'd)
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Tim e DA
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No.

Description

Checked

21

GIC~-100 pressure gauge calibrated.

7

Approved: T.C. dé él/ -14% /

U ————

B

Apprcved: MSC-Fso-qa /M - S A M
/!
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TABLE VIII
IN, SYSTEM CHECK LIST
No. Description Checked
1 LN, system viswmmlly inspected. j j
2 LNo storage tenk level noted in log book. é '/
BEmergency dump valve closed. A.j
b Tank exhaust valve opened. /,/7./
5 |Shroud inlet valve opened. é'./
6 Shroud outlet valve opened. dj
T Inlet line pressure gauge operating. 4 -j
8 Outlet line pressure gauge operating. ';5']
9 IN> storage tank supply valve opened. é Dz
10 |Shroud temperature recorder turned on. éj
11 |IN> pump outlét Vvalve opened. é J
12 \ Lines and. shroud cooled gradually by gravity flowing INo. 5 j
13 |1Ry pump turned on. é j
14 |Shroud pressure adjusted with pump.outlet valve. ﬂj
15 |Shroud temperatures monitored. ,éj

Approved:

.

Approved

e ——— —_‘—_————1 ¢ ’
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TABLE IX Page 2h

SOLAR SIMULATOR CHECK LIST

No. Description Checked
1 Lamp house cleared of equipment and personnel. ﬁ —]
2 Chamber guartz windows cleaned. /5 J
3 Air filters visually inspected. A J
L Lamp cooling system visually inspected. J
5 All lamp stepping switches set to zero position. '-;’7
6 Solar control switch turned on. £ o ’
: /5:/
7 Lemp power supply switches turned om. g
8 Lamp start switches turned on. 'éJ
9 Using lamp stepping switches :;nintain lamp current less ﬁ j

than 60 amps until stable output is obtained.

11

Operate SES lemps at lsolar gggstant.Aw

Approved: T.C.

Approved: MSC-FSO-QA

PO —————
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TABLE X
INSTRUMENTATION SUBSYSTEM
CHECK LIST
No. Description Checked

1 ESP Oxygen Tank Pressure Sensor checked and operating ,,£ I. '

2 ESP Freon Tank Pressure Sensor checked and operating Jg_. 1{!

3 ESP Regulated Oxygen Pressure Sensor checked and operating g ' f;

y ESP Regulated Freon Pressure Sensor checked and operating ;;_ f.

5. |ESP Oxygen Flowmeter checked and operating /g . i

6 ELSS umbilical thermocouples checked and operating ,f { .

T Suit Preesure‘Manometer connected and operating

8 Thermocouple Channels on Brown Recorders indicating »g ) ﬁ ¢

properly.

9 |ESP Thermocouples checked and operating R 4N
10 Suit and Dummy Thermocouples checked and operating ,Z . fF
11 | Extended umbilical thermocouples checked and operating /'f ' I._k
12 Electrical resistance check on extended ‘and ELSS f 'f:

umbilicals completed and recorded

Approved: T._C‘.W Z i /ﬁ(ﬂ%

Approved: MSC=-FSO-QA M S /\ CW%

o il

© e e Tt
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TABLE XI Page 26
DARS CHECK LIST

No. Description Checked

1 Check chart paper in Westronics Recorder to be adequ&te ,Z.I‘
for test run.

2 Check chart paper in Brown Recorders to be sdequate for ,l, I'
test run,

3 Check paper tape in DVM System printer to be adequate é! f ’
for test run.

4 Print complete cycle of all DVM channels to assure /{ ' j",
proper operation_ ONE K ovy WAy

5 Verify proper operation of each ESP Parameter prior to /£ ,f .
test run,

6 Verify that SES Chamber pressure recorder is on and { jﬂ/[

. ready for | operation.

o
-~ LA

Approved: T.C.

Pr R

Approved: MSC-F30-QA N /S
=

i

o

L ——————

e et st vt e sovmcsd
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LN, SYSTEM WARM-UP CHECK LIST

No. 00.72k

Page 27

No. Description Checked
1 LN, pump switch turned off. 4./
2 LN> storage tank valve cloged. é '/]
3 Shroud inlet valve closed. é -
2J
by After shroud pressurized to 5 psig, shroud inlet valve 4
opened.
2 Shroud inlet valve clased é ‘/
6 Warm-up blower suction valve opened. é J
7 Warm-up blower outlet valve opened. é‘/
8 Shroud mekeup gas valve opened. /'5"7
9 After shroud pressurized to 20 psig shroud makeup gas é b/
valve opened.
10 Warm-up heater temperature set to 120°F (position 7). éJ
. é -1
11 Warm-up heater temperature limit set to LOOCF. py
1
12 Warm-up system switch turned on. =
13 Maintain shroud pressure less than 25 psig with emergency d Nj
dump valve during werm-up period..
14 After shroud temperature of TO°F 1s obtained, warm-up 45 j
system switch turned off. /{5 j
15 Warm-up blower suction valve closed. 4,7
—— é’ —~
16 Warm-up blower outlet valve closed. |~

. kg
Approved: T.C. W#W e
WS Aol
Approved: MSC-FSO-QA .S A cuw/(l
N A

RSSEIRI—

sl
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SUIT FLOW SYSTEM CHECK LIST

No. 00.724

Page 28

No. Description Checked
1 |mcs connected to chamber bulkheed. fj/’?
2  |BCS-to-chamber vent line installed. }’7}/}7
3 ]oxygen supply connected to ECS. ;’ ﬁ"’/

},.
Suit P trensducer installed. s
2 Suit P transducer installed. N/A
6 Suit inlet and outlet temperature probes installed. f / }’17
Oxygen lines connected to the chamber bulkhead and short

T circuited at suit connectors.
8 |Verify all valves closed and regulators backed off. 4%’7
9 |Open V-3 and V-2 4 be

Y X g ﬁh
10 |System pressurized to 3«7 psig utilizing V-9.
11 |Complete ECS leak: checked. | 7 F

| EC8 leak rate measure with the mass flowmeter while main- ,; 7

12 |taining a pressure of psig. ' h’l
13 | BCS depressurized with Valve 5. { %}’h
14 | Oxygen lines connected to the unit. { 77’1
15 |L-channel recorder turned on. ', / Y
16 |2k4-channel recorder turned on. N / Y
17 ] Cox flowmeter zeroed. o [//Vh
18 |Suit pressure manometer zeroed. (m
19 |valves 1, 3, 5, 6, 9, 10 closed. 4 ﬁ""
20 |valves 2, &, T opened. {/’h
21 | valve 9 opened. o L {; %
22 | Start vacuum pump.

2/ |
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TABLE XIII (contd.)
SUIT FLOW SYSTEM CHECK LIST
No. Description Checked
Velve 8 adjusted to allow system to purge of 30 minutes ,{ %_,
23 |at & positive pressure with respect to ambient pressure. ,
-
2k |valves T, 8, 9 closed. 9 %”‘4
25 |valves 3, 6 opened. ’{%
Valve 5 adjusted during chamber pump down to allow the ECY§ - W_’
26 |and space suit to be evacuated at a rate slower than the /
chamber.
Valve 5 closed when a suit pressure of less than 3.7 [ m
27 {psisa is obtained.
28 |valve 1 opened. ;ﬂl‘l
Automatic pressyre regulator adjusted to hold e { M
29 MM
30 Qxy_grgx pump drive motor started. { 7 '
31 |Pump speed adjusted to obtain the desired flow rate. {%147
Temperasture of oxygen adjusted as required by flowing y
32 |cold water thriougli the heat exchanger or by applying ? /1"’0
|power to the electric heaters.
To l¢ak check suit: ,
33 |Valve 1 closed. | 4 %)’V)
Valve 9 adjusted to meintain a suit pressure constant
34 lat m psila L R {7;1’
35 |[valve 9 closed. Zﬁ\
36 |[valve 1 opened. {?’1‘
To rdpressurize the suit:
37 [Valve 7 closed. {—j } L4
38 |valve 6 opened. {77"'
39 |[Valve 1 closed. o {&“
alve Y adJusted to malntain a positive sult pressure ?/
4o 7 /P

Approved: T,C. Z 2/77 )}

with respect to chamber pressure during chamber
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7.0 TEST PROCEDURES

This test series will subject the Gemini ESP to a series of simu-
lated conditions selected to accomplish the ummenned environmental qualifica-
tion of the unit. The test objectives are presented in Section 3.0. The
test conditions which will be used are summarized by Tables XIV and XV.

Tables XVI and XVII present the detailed test procedures and identi-
fication of tasks to accamplish the tests. The test conductor will direct,
coordinate and record the accomplishment of the tasks in Tables XVI and XVII
and the persons responsible will initial the test conductors record copy as
evidence of accomplishment. The tables will be maintained such as to provide
8 complete record of the test events, significant date events and times. It
should be noted that space faor sign off of each test item by the test conduc-
tor and the NASA Flight Safety Office-Quality Assurance is provided on each
of the tables.
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8. PHOTOGRAPHY

Photographic coverage will be available. Colored photographs will

be made of the test setup and specific areas as directed by NASA-MSC repre-
sentatives. :
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Deviation No.

2.

U
.

LTV R

Reference

DEVIATION LIST
to
eport No. 00.724

Description

Table XVI

Table XVI

Table XVIIA

Table XVIIA

Table XVIIA

ESP oxygen flowed for |
min. instead of 2 sec.

Suit pressure i psia in-
stead of 3.7 psia.

SES test pressure ex-
ceeded 5XI077 mm Hg.
(to 40 microns)

Test sequences 3-1 and
subsequent deviated from
and the following pro-
cedure followed:
(a) Solar turned off at
1138.
(b) ESP oxygen flow 5.1
continued - flow
ceased at 1202.
HHMU firing sequence
continued to deplet-
ion,
Solar and albedo on,
ESP transmitter and
receiver power on ESP
rotated back to solar
at 1205 hrs.
Solar and albedo off
at 1305.
Earth thermal
I305.

(c)

(d)

(e)
(f)
(g)
(h)

off at

checklist.
LNo system checklist
complete. Chamber ope

ESP, HHMU and test ffeon
line assembled in LTV
cleanroom, ESP propellant
serviced to 400 psi with
Helium and then to 5300
psi with Ns. Propellant
tank blown down by pulsing
HHMU. Result: Inlet fit-
ting to Fredon regulator
began to leak as regulatgr
temperature fell below O°F

Reason

To check DARS

Low pressure to
prevent recurrence
of pre-test leaks.,
Does not affect EGF
qual. test.

Leak at E5F freon
regulator inlet ex-~
ceeded 355 pumping
capacity.

Attempt to correct
leak which caused

test chamber pressure
to go to excessive
value. (See deviatinn
No. 6).

Begin LNo warmup system

ned.

To identify and
determine cauce of
leak that occurred
during test.




WAC AT I SL%,
F. A. Burfett
MSC CSD Rep.

. Deviation No. Reference
5. (cont.)
e Table XVIIB
7. Table XVIIB
8. Table XxviIB8
9. Table XVIIB
1D, Table XVIIB
B. W Ty&Ver
LTV, Test Conductor

——— WD -

Description

No corrective action
attempted. Revised
procedure arrived at
with MSC for retest

to prevent reoccurrence.
DR to be written by

MSC FSO QA.

Freon bottle charged
to 5000 psiqg at 78F.

Freon bottle charged
with nitrogen.

Suit pressure | psi
instead of 3.7 psia.

HHMU not fired until

235 minutes after start
of test. Cyéle |5 sec.
on, 30 sec. off,

HHMU system teak occurred

after 12 minutes of cycl-
ing. Nltrogen 700 psi,
Regulator = 0°F leak as-

sumed to be o-ring at
regulator inlet.

. H

;J.-

Reason_

Approved by MSC
£SO representative,
See servicing data
sheet,

Verbal instructions
of NASA MSC.CSD.

To prevent reoccurr-
ence of leaks ex-
perienced prior to
test.

Requested by MGC
CsD.

See DR zsubmitted

by FSO QA.

,.
—_..--

GOOan

LTV Project Engxneer

NAS 9-3414

N. averty

tASC FSO QA




